CERTIFICATION TEST REPORT

Report Number. : 12727679-E1V2

Applicant : WARMBOARD INC
8035 SOQUEL DR
APTOS, CA 95003, U.S.A.

Model : WBR-01
FCCID : 2ASM7-WBRO1
IC : 24839-WBRO1
EUT Description : BRIDGE WITH LORA WIRELESS COMMUNICATION
Test Standard(s) : FCC 47 CFR PART 15 SUBPART C

ISED RSS-247 ISSUE 2
ISED RSS-GEN ISSUE 5

Date Of Issue:
April 08, 2019

Prepared by:

UL Verification Services Inc.
47173 Benicia Street
Fremont, CA 94538 U.S.A.
TEL: (510) 319-4000
FAX: (510) 661-0888

\‘\”l”/’///

)
/
§ 2

?

/ ||\\‘\\

M
\>>
,//I/

VAT e

TESTING TR
NVLAP Lab code: 200065-0



REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO0O1

REPORT REVISION HISTORY

Issue
Rev. Date Revisions Revised By
V1 4/3/2019 Initial Issue --
V2 4/8/2019 Updated report to address TCB’s questions Tina Chu

Page 2 of 48

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO0O1

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ....uiiiitiii ittt e st e et e et e e enaaas 5
2. TEST METHODOLOGY ..uiiiiiitiiiiiiiiiis et e et e et s e et s e e et e e e eta s e e e e et s e e eeaaseaeesnnneaeees 7
3. FACILITIES AND ACCREDITATION L.ouiiiiiiii et e e e e e et e e e e eeas 7
4, CALIBRATION AND UNCERTAINTY Loitiiiiiiiiiii et et e st e e st s e e e et s e s eaann e e s sannnneaaens 8
4.1. MEASURING INSTRUMENT CALIBRATION ....uiiiiiiiiieiiiiii et e et eeeai e e 8
4.2.  SAMPLE CALCULATION L.oui ettt e e e e e et s e e e et e e e e e e aneeeens 8
4.3. MEASUREMENT UNCERTAINTY ..ot e e e e e e eenn 8
5. EQUIPMENT UNDER TEST ..ottt ettt e e et e e et e et s e s e et s e e e enaneeaens 9
5.1, EUT DESCRIPTION ...ttt e et e e e e et e e e e et e e e e e et e e eannaees 9
5.2.  MAXIMUM OUTPUT POWER..... .ottt e e e e e e e 9
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ... 9
5.4, SOFTWARE AND FIRMWARE ...ttt e e e 9
5.5. WORST-CASE CONFIGURATION AND MODKE .......cooi i 9
5.6. DESCRIPTION OF TEST SETUP ...ttt 10
6. MEASUREMENT METHOD ... ..ottt e et e e e et e e e e et e e e aneaes 13
7. TEST AND MEASUREMENT EQUIPMENT ...cuniiiiri et e e e e 14
8. ANTENNA PORT TEST RESULTS ...t e e e e e e 15
8.1. ONTIME AND DUTY CYCLE ...ttt e e e eaa s 15
8.2, 9990 BANDWID T H ... e e 16
8.3. B UB BANDWIDTH . .coiiiii e e e e e et e et e e e et s 17
C JR S © 1O I o O O VY o P 18
8.5,  AVERAGE POWER ...t e e e e e e e e e e e eaa s 19
8.6. POWER SPECTRAL DENSITY .oeiiiiiiii e e et et eea s 20
8.7. CONDUCTED SPURIOUS EMISSIONS. ... 21
9. RADIATED TEST RESULT T S ...ttt e e e et e s e e e et n e e e e ea e e eanneees 23
9.1. LIMITS AND PROCEDURE ......couiiiiiei e e e 23
9.2. TRANSMITTER BELOW 1 GHzZ.....cconii e 25
9.3. TRANSMITTER ABOVE 1L GHZ ...t 35
9.4, WORST CASE BELOW 30MHEZ........iiiiii e e et e e 41
10. AC POWER LINE CONDUCTED EMISSIONS ......cooiieeeer e 42
Page 3 of 48

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO0O1

11, SETUP PHOTOS ...ttt e e e e e e e e e e e e nnnnnn s 45

Page 4 of 48

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO0O1

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: WARMBOARD INC
8035 SOQUEL DR
APTOS, CA 95003, U.S.A.

EUT DESCRIPTION: BRIDGE WITH LORA WIRELESS COMMUNICATION
MODEL.: WBR-01
SERIAL NUMBER: 027C91 (CONDUCTED)
027C80, 027C69 (RADIATED)
DATE TESTED: MARCH 19, 2019 TO MARCH 28, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
RSS-GEN Issue 5 Amendment 1 , and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also

identified in the test results sections.

47173 Benicia Street

47266 Benicia Street

47658 Kato Rd.

0 Chamber A (ISED:2324B-1)

Chamber D (ISED:22541-1)

Chamber | (ISED: 2324A-5)

0 Chamber B (ISED:2324B-2)

Chamber E (ISED:22541-2)

Chamber J (ISED: 2324A-6)

[0 Chamber C (ISED:2324B-3)

Chamber F (ISED:22541-3)

Chamber K (ISED: 2324A-1)

00X |d

Chamber G (ISED:22541-4)

Chamber L (ISED: 2324A-3)

oigo|igio

Chamber H (ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a bridge with LoRa 915MHz wireless communication, it acts as a portal to connect
the Warmboard Comfort System to home network and is categorized as Digital Transmission
System (DTS).

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mod Output Power Output Power
(MHz) ode (dBm) (MmW)
903 - 927 LoRa 17.68 58.61
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PCB type antenna with a maximum gain of 1.9dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Version 030719
The firmware installed in the EUT during testing was Version 030719

5.5. WORST-CASE CONFIGURATION AND MODE

Band edge and radiated emissions were performed with the EUT set to transmit at the channel
with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X/Y/Z, it was

determined that Y-Landscape orientation was worst-case orientation. Therefore, all final
radiated testing was performed with the EUT in Y-Landscape orientation.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Description Manufacturer Model Serial Number FCC
ID/DoC
Laptop Sony PCG-31113L 54042658 0003472 DoC
Laptop AC/DC Sony VGP-AC19V32 148095531 0289840 DoC
adapter
Development Board Warmboard N/A N/A N/A

I/O CABLES (CONDUCTED TEST)

I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports m
1 AC 1 AC Unshielded 15 |ACMainsto AC/IDC
adapter
2 DC 1 DC Unshielded 18 |AC/DC adapterto
laptop
3 USB 1 Serial ports Shielded 0.05 |Laptopto
development board
4 Antenna 1 SMA Unshielded 0.18 | To spectrum analyzer
Ribbon development board to
5 1 8 pins Unshielded 0.15 | EUT- USB to EUT
Cable ,
interface

I/O CABLES (RADIATED TEST AND AC POWER LINE TEST)

None. EUT includes connection to AC mains.
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TEST SETUP-CONDUCTED TEST

The EUT is AC powered. Test software exercised the EUT.
SETUP DIAGRAM

Laptop

Development
Board

Spectrum Analyzer

4

AC/DC Adapter

EUT

AC outlet extension cord/LISN
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TEST SETUP- RADIATED TEST AND AC POWER LINE TEST

The EUT is AC powered. Test software exercised the EUT. Laptop was removed after test script
was started.

SETUP DIAGRAM

Antenna/Amp
Radiated Test

Spectrum |Analyzer

5

EUT

AC outlet extension cord/LISN

:  Conducted Test
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6. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

Average Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement
using a gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Trace averaging across ON and OFF times
of the EUT transmissions followed by duty cycle correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due Last Cal
Power Meter, P-series single Agilent (Keyglght) N1911A T1262 1/31/2020 | 1/31/2019
channel Technologies
Power Sensor, P - series, 50MHz Agilent (Keysight)
to 18GHz, Wideband Technologies N1921A T1223 2/25/2020 | 2/25/2019
Loop Antenna 30Hz-1MHz Electro Metrics EM-6871 PREO0179465 | 5/22/2019 | 5/22/2018
Loop Antenna 100KHz-30MHz Electro Metrics EM-6872 PRE0179467 | 5/22/2019 @ 5/22/2018
Amplifier, 9KHz to 1GHz, 32dB Sonoma Instrument 310 PREQ0180174 | 5/31/2019 | 5/31/2018
Hybrid Antenna, 30MHz to 3GHz SunAR rf motion JB3 PRE0181575 8/1/2019 8/1/2018
AMPL-
Antenna, Horn 1-18GHz AR ATH1G18 PREO0189055 4/20/2019 @ 4/20/2018
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1571 7/30/2019 | 7/30/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ0179372 5/4/2019 5/4/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GHz Technologies N9030A T917 1/24/2020 | 1/24/2019
Filter, BRF 902 to 928MHz MICRO-TRONICS BRC50722 T1846 8/16/2019 | 8/16/2018
Filter, Highpass 1.2GHz MICRO-TRONICS HPM50108 PRE0182423 9/4/2019 9/4/2018
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 2/14/2020 | 2/14/2019
LISN for Conducted Emissions FCC LISN
CISPR-16 FCC INC. 50/250 T1310 6/15/2019 | 6/15/2018
Test Software List
Radiated Software UL UL EMC Ver 9.5, Jan 11, 2019
Antenna Port Software UL UL RF Ver 9.4.1, Feb 19, 2019
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

RESULTS
Date: 3/19/2019
Test Engineer: 10649 JR
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle |Correction Factor[Minimum VBW
(msec) | (msec)| (linear) (%) (dB) (kHz)
LoRa 30.900 [ 41.600 0.743 74.28% 1.29 0.032

APv9.3.2(010719),452

Multiview | Spectrum E]

Ref Level 0.00 dBm ® RBW 1 MHz SGL

Att 10dB ® SWT 100 ms ® VBW 50 MHz Frequency 903.0000000 MHz
Input 1AC PSS Off  Notch Off

1 Zero Span

-10 dBm —

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

CF 903.0 MHz 1001 pts 10.0ms/ |
2 Marker Table
Type | Ref | Trc | X-value | Y-value | Function Function Result |
M1 1 21.5 ms -41.79 dBm
o2 M1 1 30.9 ms 0.03 dB
O3 M1 1 41.6 ms 0.02 dB

] [lre deviation from self alignment. Consider 0.3 dB additional level ur '] Ready lllllllll ARk 191[:‘3_522':_';3 Ref Level ﬂ

14:52:30 19.03.2019

DUTY CYCLE PLOTS
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8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.
RESULTS

Channel

99% Bandwidth
(MH2z)

Frequency
(MH2z)

Low

903 0.5721

Middle

915 0.5655

High

927 0.5643

[ Keysight Spectrum Analyzer - AP0A.1M21915) 10649, SN = Feysight Spectrum Analyzer - AP 4112191510649, EHEEE=—
. I 02:23:15 PH Mar 27, 2018 Frequency T I 03:12:37 PM Mar 26, 2019 Span
Genter Freg: 303.000000 Mt Radio Std: N Centr Freg: 318.000000 MH Radlo Std: N
anter Freq 903.000000 iz T G P rle T o Stai: None an 3.0000 Mz e o o Std: None
#FGainiow  HAREN: 4008 Radio Device: BTS SFGainiow  #Auen: 40 dB Radio Device: BTS Span|
Ref Offset 1124 dB Ref Offset 1124 dB 30000 Mz
10 dB/di Ref 30.00 dBm 0 dB/d Ref 30.00 dBm
Log Log
Center Freq
'903 000000 MHz|
FullSpan|
Center 903 MHz ‘Span 3 MHz CFStep Center 915 MHz Span 3 MHz|
#Res BW 10 kHz #VBW 30 kHz Sweep 28.73 ms| 300,000 kHz] #Res BW 10 kHz #VBW 30 kHz Sweep 37.07 ms| LastSpan|
lAuto Man
Occupied Bandwidth Total Power 24.8 dBm Occupied Bandwidth Total Power 23.4 dBm
572.14 kHz FreqOffset 565.46 kHz
Transmit Freq Error -18.180 kHz % of OBW Power 98.00 % Ok Transmit Freq Error -15.004 kHz % of OBW Power 99.00 %
x dB Bandwidth 719.2 kHz x dB -26.00 dB x dB Bandwidth 710.4 kHz xdB -26.00 dB
s sTarus sTans
[ Fersight Spectram Analyce - P53 A 1N21515] 10643, EREN=
T I 03:1550 P Mar 28,2019 m—
Centar Freq: 227.000000 MH Radio Std: N
an MMM = Trig: Free Run “AvalHold: 2020 Vo SrHen
#FGainiow  MAtien: 40 dB Radio Device: BTS span
Ref Offset 1124 dB 3.0000 Mz,
0 dBJd Ref 30.00 dBm
Log
1
Full Span|
Center 927 MHz ‘Span 3 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 37.07 ms| LastSpan|
Occupied Bandwidth Total Power 23.1 dBm
564.29 kHz
Transmit Freq Error -15.574 kHz % of OBW Power 99.00 %
x dB Bandwidth 694.1 kHz xdB -26.00 dB
sTarus
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8.3.

LIMITS

FCC §15.247 (a) (2)
RSS-247 5.2 (a)

6 dB BANDWIDTH

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MHz)
Low 903 0.678 0.5

Middle 915

0.687

0.5

High 927

0.711

0.5

[ Kepght Spectrum Analyzer - A3 1021918110640,
. R

[Span 3.00000000 MHz

#Avg Type: RMS
Trig: Free Run AvglHold: 100100
#Atten: 40 dB

NFE PG Wids —+—

IFGain:Low

Ref Offset 11.24 dB

0 dBidi Ref 30.00 dBm
Log

03:10:12 PMMar

TVPE[M

A

Center 903.000 MHz

#Res BW 100 kHz #VBW 300 kHz
s

Span 3.000 MHz [°"
Sweep 1.533 ms (1001 pts)

LOW CHANNEL

Ref Offset 11.24 dB.

10 dB/di Ref 30.00 dBm
Log

(= Kepsght Spectrum Anslyzer - ARSA LDZITITLLOGS,
s«
pan 3.00000000 MHz
NFE

ICenter 927.000 MHz
#Res BW 100 kHz

=) [ Feywght Spectrum Anslyzer - APV A LNZISISLLOGNS, =
26,2019 Span ju L 03:11:50 PM Mar 26, 2019 Span
: #Avg Type: RMS = 38
By T S 1. Free Fun AvaHola: 100/100 o
Span| IFGainiow  #Atten: 40 dB o] span
3.00000000 MHz| Ref Offset 1124 dB. 3.00000000 MHz|
10 aB/giv  Ref 30,00 dBm
Log
i '
Full Span| FullSpan|
Zero Span Zero Span|
Last Span)| LastSpan|
Signal Track| Signal Track|
(Span Zoom) 1 (Span Zoom)
on iCenter 815.000 MHz Span 3.000 MHz||°" on
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts),
wsa —
)
#Avg Type: RMS Spar
FRG-Wide = Trig: Free Run AvglHold: 100/100
IFGainiow  #Atten: 40 dB span
3.00000000 MHz|
b4 )
Full Span|
Zero Span
Last Span)|
Signal Track|
1 (Span Zoom)
Span 3.000 MHz [°" on
#VBW 300 kHz Sweep 1.533 ms (1001 pts)
p——
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FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO1
8.4. OUTPUT POWER
LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.24 dB (including 10 dB pad and 1.24 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
Tested By: [10649 JR
Date: 3/22/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHZz) (dBm) (dBm) (dB)
Low 903 17.68 30 -12.32
Middle 915 17.61 30 -12.39
High 927 17.51 30 -12.49
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019

IC: 24839-WBRO0O1

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.24 dB (including 10 dB pad and 1.24 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Tested By: (10649 JR
Date: 3/22/2019
Channel Frequency | AV power
(MHz) (dBm)
Low 903 17.55
Middle 915 17.48
High 927 17.38
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DATE: APRIL 08, 2019
IC: 24839-WBRO0O1

REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater

than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS

Channel

Frequency
(MHz)

PSD

(dBm/3kHz)

Limit
(dBm/3kHz)

Margin

(dB)

Low

903

4.41

8

-3.59

Middle

915

4.22

8

-3.78

High

927

4.14

8

-3.86
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REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO0O1

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019
IC: 24839-WBRO0O1
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019
IC: 24839-WBRO0O1

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uvV/m)at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement

below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average

measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

For below 30MHz testing, investigation was done on three antenna orientations (parallel,
perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.
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REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO0O1

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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9.2. TRANSMITTER BELOW 1 GHz

-20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER (LOW
CHANNEL)

HORIZONTAL RESULT

APv9.3.2(010719),452

MultiView - Spectrum E]

Ref Level -10.00 dBm ® RBW 100 kHz

@ Att 10 dB @ SWT 100 ms ® VBW 300 kHz Mode Auto Sweep Frequency 900.0000000 MHz
Input 1DC  PS Off  Notch Off

1 Frequency Sweep & 1Pk Max

-20 dBm

-30 dBm

-40 dBm

-50 dBm

- IEEETEEm
-60 dBm
-70 dBm
B dE -
-390 dBm
-100 dBm
CF 900.0 MHz 1001 pts 20.0 MHz/ Span 200.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function Function Result |
M1 1 902.8 MHz -36.91 dBm
Mz 1 902.0 MHz -81.28 dBm
M3 1 928.0 MHz -81.45 dBm
M 1 869.43 MHz -78.29 dBm
M5 1 929.8 MHz -79.20 dBm

] [lre deviation from self alignment. Consider 0.3 dB additional level ur '] Measuring... ERNERERNR Lk 211033_227':_';3 Ref Level ﬂ

13:27:29 21.03.2019
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VERTICAL RESULT

APv9.3.2(010719),452

MultiView ©

- ALt
Input

-20 dBm
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2 Marker Table

Type | Ref
M1
M2
M3

| Tre | X-Value |
1 9032.0 MHz
902.0 MHz
928.0 MHz

Y-Value
-44.64 dBm
-§0.63 dBm
-§0.43 dBm

Function

Function Result |

M4
M5

1
1
1 887.41 MHz
1 931.4 MHz

-78.57 dBm
-79.64 dBm

] |ire deviation from self alignment. consider 0.3 dB additional levelur = | Measuring... GHANAAED
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-20 dBc BANDEDGE WITHOUT NOTCH FILTER AND PRE-AMPLIFIER (HIGH

CHANNEL)

HORIZONTAL RESULT

APv9.3.2(010719),452

MultiView - Spectrum

Ref Level -10.00 dBm
- ALt

® RBW 100 kHz

10 dB ® SWT 100 ms ® VBW 300 kHz Mode Auto Sweep

Frequency 900.0000000 MHz

Input 1DC  PS Off  Notch Off
1 Frequency Sweep e 1Pk Max
-20 dBm
-30 dBm
-40 dBm
-50 dBm
e 1 -50.350 dBm
-70 dBm
80 ABm
-9 dBm
-100 dBm
CF 900.0 MHz 1001 pts 20.0 MHz/ Span 200.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | V-Value Function Function Result |
M1 1 926.97 MHz -40.43 dBm
M2 1 902.0 MHz -79.72 dBm
M3 1 928.0 MHz -§1.49 dBm
M 1 885.41 MHz -77.94 dBm
M5 1 930.4 MHz -79.08 dBm

] [lre deviation from self alignment. Consider 0.3 dB additional level ur v] Measuring...

13:43:16 21.03.2019

A 21.03.2019
13:43:15

Ref Level RBW
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VERTICAL RESULT

APv9.3.2(010719),452

MultiView | Spectrum

Ref Level -10.00 dBm ® RBW 100 kHz

& ALt 10 dB ® SWT 100 ms ® VBW 300 kHz Mode Auto Sweep Frequency 900.0000000 MHz
Input iDC PSS Off  Notch Off

1 Frequency Sweep o 1Pl Max

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-90 dBm

-100 dBm

CF 900.0 MHz 1001 pts 20.0 MHz/ Span 200.0 MHz

2 Marker Table
Type | Ref | Trc | X-Value | V-Value Function Function Result |
M1 1 926.97 MHz -50.92 dBm
M2 1 902.0 MHz -80.76 dBm
M3 1 928.0 MHz -80.17 dBm
M 1 893.41 MHz -79.00 dBm
M5 1 956.37 MHz -79.41 dBm

] |ire deviation from self alignment. consider 0.3 dB additional levelur = | Measuring... @EANAANIS wa 2105 0T ekl %

13:38:13 21.03.2019
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HARMONICS AND SPURIOUS EMISSIONS WITH A NOTCH FILTER

LOW CHANNEL RESULTS

95LIL Fremont - Chamber J 2818 Mar 19 15:84; 81
i i | | | i | {|Radioted Emissions - 3 Meters
Fro ject Number:12727679
85 - Client:Wornboard INC
Config:EUT + Support Equipment
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75 Tested by: 18649
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1:34-200 \2Bk(-EE)/IM G178 PERK/LogFur-Videe msec(Aute) 4000 MAWH B-3ebdegy  3:200- 1068 \BRC-BEI/N TIIE FER/LagPurVideo  |insec(futc) BOGE MR B-3Ebdegs H
Below 1GHz_Low DAT Rev 9.5 11 Jon 2019
95UL Fremont — Chamber J 2819 Mor 19 1584 81
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Project Number: 12727679
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Made :Below 1GHz_Low
i) E— Tested by: 18549
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i
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2 4 i
1 7 9 I
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i
A At
5 { |
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Frequency C(MHz)
Renge (FHz) REWABU Ref/fitin  Det/fvg Mode Sweep Fte t5ups/Made Fosition| Ronge (Miiz) REW UG Ref/fttn  Det/fvg Hode Sueep Fts #oups/Mode  Fosition
Below 1GHz_Low DAT Rev 9.5 11 Jun 2819

VERTICAL
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RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp Cbl Filter T1846 Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 (dB) (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 *120.2083 34.93 Pk 19.7 -30.8 0.5 24.33 43.52 -19.19 0-360 198 H
*120.2097 32.66 Qp 19.7 -30.8 0.5 22.06 43.52 -21.46 59 141 H
3 *132.2815 34.98 Pk 195 -30.8 0.5 24.18 43.52 -19.34 0-360 198 H
*132.3515 31.01 Qp 19.5 -30.8 0.5 20.21 43.52 -23.31 82 229 H
2 *120.2509 30.68 Pk 19.7 -30.8 0.5 20.08 43.52 -23.44 0-360 101 \4
4 180.3614 31.83 Pk 17.1 -30.4 0.5 19.03 43.52 -24.49 0-360 101 \%
5 216.4021 36.73 Pk 16.4 -30.3 0.5 23.33 46.02 -22.69 0-360 198 H
216.5023 35.16 Qp 16.5 -30.3 0.5 21.86 46.02 -24.16 204 154 H
6 216.3021 35.87 Pk 16.4 -30.3 0.5 22.47 46.02 -23.55 0-360 199 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector

Note:
1. Marker 7 and 8 are fundamental signal of EUT.
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MID CHANNEL RESULTS

2815 Mar 19 15:56: 54
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Fonge (WHz) REWSVEY Ref/attn !)E(/ﬂ\fg Hode Sweep Pts  #Supsa/Mode Fosition | Range EMHZI REW/UBW Fef/dttn  Det/fvg Mode Suesp Pts  #5ups/Mode  Fosition
Below 1GHz_Low DAT Rev 9.5 11 Jun 2819

VERTICAL
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REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO0O1

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp Cbl Filter T1846 Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 (dB) (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)

1 *120.2083 36.79 Pk 19.7 -30.8 0.5 26.19 43.52 -17.33 0-360 198 H
*120.0251 32.63 Qp 19.7 -30.8 0.5 22.03 43.52 -21.49 59 141 H

2 192.3495 36.14 Pk 17.4 -30.5 0.5 23.54 43.52 -19.98 0-360 198 H
192.4713 23.12 Qp 17.4 -30.5 0.5 10.52 43.52 -33 82 229 H

4 48.0672 34.54 Pk 14.5 -31.4 0.5 18.14 43.52 -25.38 0-360 101 \4
5 *120.2083 32.21 Pk 19.7 -30.8 0.5 21.61 43.52 -21.91 0-360 101 \%
3 711.2665 42.34 Pk 26.3 -28.8 0.5 40.34 46.02 -5.68 0-360 198 H
711.1792 21.05 Qp 26.3 -28.8 0.5 19.05 46.02 -26.97 204 154 H

6 704.8656 32.65 Pk 26.2 -28.8 0.5 30.55 46.02 -15.47 0-360 199 \%

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector

Note:
1. Marker 7 and 8 are fundamental signal of EUT.
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019
IC: 24839-WBRO1

HIGH CHANNEL RESULTS

9=UL Fremant — Chamber J 2819 Mar 28 B9:17:54
Rodiated Emissions - 3 Meters
Project Number: 12727679
L Client Warmboord INC
Config-EUT + Suppart Equipment
Mode:Be low 16Hz High
75} Tested by: 18649
R e T e et
S5
&
-
3 ASpaPk Ui THEGU Y f [
a 7
] 9
35—
25}...
i
15 ‘M
S
36 (=L 1aga
Frequency (MHz)
Fonge () I Ref/ftin  Debifng Fode Suop Pis  Foups/fods  Fosition Range (o) RBHA Ref7tin  Dot/vg Mode Sucep Piz  Fowpa/fiod  Position
%200 12Bk(-GEI/IN TI/IB PEHLoPur-Uides dmecifuto) 408 HAH B-Fdeq | 3:206-1908 [2k(-6BI/M TR PEAKLogRur-Uiden lnoec(fut) 0958 HA B-36Gdegs H
Below 1GHz_Mid. DAT Fev 9.5 11 Jon 2819

HORIZONTAL

9|:LJL Frement - Chamber J 2819 Mor 28 B9:17:54
| ! : Radiated Emizsions — 3 Meters
| |Project Number: 12727679
S Client :Warmboard INC
Config:EUT + Suppart Equipment
Mode :Below 16Hz High

£ VSSSSURRSSSSSSUNSOON OSSSSSSSSOOPOON OSSPPSRRS SOPPRSRNNRN SOPSREE SRS SO OSSOSO Tested by: 18649

33 SSRGS USRS SO SUUN SO SNSL SO

550
2 ’_
£
3 ASprEPR I T TEELYY D L S
@
o
- 5]

I R e e T S

250

it
. z i
15 o :
Wiaawd 4 o i)
i ey ‘~,L\\“:h;:«'4)~'¢llt(-
Spe :
15| 144 1aea
Frequency (MHz)
Range (PF2) TR Ref/fitin  Del/Fg iz e Fio  Forpafod Pooiion Farge 0F1z) RBWVEL Fef 7Rt Dstiivg Motz Suoep Fio  Fomafods Foaition

Below 16Hz_Micl DAT Rev 9.5 11 Jon 2019

VERTICAL

Page 33 of 48

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO0O1

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp Cbl Filter T1846 Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 (dB) (dB) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)

1 *120.1233 30.9 Pk 19.7 -30.8 0.5 20.3 43.52 -23.22 0-360 198 H
*120.1617 26.87 Qp 19.7 -30.8 0.5 16.27 43.52 -27.25 245 172 H

2 49.9377 32.69 Pk 13.8 -31.3 0.5 15.69 40 -24.31 0-360 101 \%
50.0092 30.6 Qp 13.8 -31.3 0.5 13.6 40 -26.4 67 112 \4

3 60.1403 34.81 Pk 13.3 -31.2 0.5 17.41 40 -22.59 0-360 101 \4
60.205 26.94 Qp 13.3 -31.2 0.5 9.54 40 -30.46 201 127 \%

6 *120.3784 29.15 Pk 19.7 -30.8 0.5 18.55 43.52 -24.97 0-360 101 \%
*120.2269 24.64 Qp 19.7 -30.8 0.5 14.04 43.52 -29.48 253 108 \4

4 336.6178 32.1 Pk 19.8 -29.9 0.5 225 46.02 -23.52 0-360 101 H
336.7871 25.93 Qp 19.8 -29.9 0.5 16.33 46.02 -29.69 260 102 H

5 713.2667 36.58 Pk 26.3 -28.9 0.5 34.48 46.02 -11.54 0-360 101 H
713.1041 21.38 Qp 26.3 -28.9 0.5 19.28 46.02 -26.74 76 168 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector

Note:
1. Marker 7 and 8 are fundamental signal of EUT.
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REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO1

9.3. TRANSMITTER ABOVE 1 GHz

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremont - Chomber J 2819 Mar 22 15:52:688
Radiated Emissions 3-Meters

[N

Project Number: 12727679

] BS S Cliant :Warnboard INC

Config EUT + Suppart Equipment
Mode : Above 16Hz_Low

= S Tested by: 10649

B85

Feak Limit CdBull/m)

"E

3
R

2

a

Avg Limit (dBul/m2

Frequency (GHz)
Farge (5] ol Ref/Alin  Dslifng Mode Sunep Pls  #5ups/fode  Position Rarge (6iiz) REMVE Ref/Abin  Dot/vg Mode Sucep Plz  Foupo/fiods Fosiion
113 WH(-BdB)/30k  1G7/18 PER/Fur FugtAM9)  futn 9 MR O-Xldegs H | 3318 IHC-680/ 38k 8342 PERK/Pur fug(RS] At [ B-%8degs K
Phove 1GHz Low DAT Rev 9.5 11 Jon 2819
| ,‘EUL Fremant — Chamber J 2819 Mar 22 15:52:688
Radiated Emissions 3-Meters
Project Number: 12727679
185} b €1 larrt : Harmboored THC
Config:EUT + Support Equipment
Mode :Ahove 1GHz Low
O b Tested by: 18643
85
Feak Limit C(dBul)/m)
75
’-\E
3
T e
@
z I8 i CdBuY/m3
— vg Limit Ul /m s
=
55 o
3
A5[
5 &
o
BSOS i
e
1 18 18
Frequency (GHz)
Rarge (5] [ Ref/flin  Dslifng Mode Sunep Fls  #5ups/fode  Position Rarge {61z} REMVE Ref/bin  Dot/vg Mode Sucep Plz  Fopo/fiods Fosilion
Phove 1GHz Low DAT Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019

IC: 24839-WBRO0O1

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/ DC Filter Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0189 Fltr/Pad Corr PRE0182 Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) 055 (dB) (dB) 423 (dB) (dBuV/m) (dB)
(dB/m)

1 1.806 52.28 PK2 26.4 -26 0 1 53.68 - - 74 105 H
3 *2.709 452 PK2 29.6 -25.5 0 1 50.3 - - 74 -23.7 231 219 H
*2.709 375 MAv1 29.6 -25.5 1.29 1 43.89 54 -10.11 - - 231 219 H
2 1.806 55.36 PK2 26.4 -26 0 1 56.76 - - - - 202 107 \
4 *2.709 45.86 PK2 29.6 -25.5 0 1 50.96 - - 74 -23.04 146 109 \
*2.709 39.19 MAv1 29.6 -25.5 1.29 1 45.58 54 -8.42 - - 146 109 \
5 *11.739 354 PK2 39.9 -22.8 0 1 53.5 - - 74 -20.5 214 286 H
*11.738 24.19 MAv1 39.9 -22.8 1.29 1 43.58 54 -10.42 - - 214 286 H
6 *9.03 34.68 PK2 38.9 -24.6 0 1 49.98 - - 74 -24.02 210 112 \
*9.03 24.6 MAv1 38.9 -24.7 1.29 1 41.09 54 -12.91 - - 210 112 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019
IC: 24839-WBRO1

MID CHANNEL RESULTS

| .‘EUL Fremant — Chamber J 2819 Mar 23 89:08:41
Radiated Emissions 3-Meters
Project Number: 12727679
2 OSSOSO USSR SR €1 larrt : Harmboored THC
Config:EUT + Suppart Equipment
Mode :Ahove 1GHz Mid
S S Tested by: 10643
B5
Feak Limit CdBull/m)
75
s
~
B T o 1 e S &
@
3 .
~ Avg Limit (dBul/m2
55k 2
Q
1
45} 9
35} —
Ll
D
1 18 18
Frequency (GHz)
Rarge (G2 [ Ref/ftin  Del/fvg Mode Suzep Pte  #5wpa/Mode  Position Range (6Hz) FAW/VEL Ref/fttn  Det/fvg Mode Sumep Ptz #Supa/Mode  Pozition
1:1=3 1N(-BaB)/ 3Bk 187718 PERK/Pur Fvg(RIS 189nzecifuto) 9881 HAKH B-3ldegs H 3 1M(-6aE)./38) w2 FEA/Fur Avg(RMS] 1 dsec(Auto) 188 HAH B-368degs H
fbove 1GHz | ow. DAT Rev 9.5 11 Jon 2819
| .‘EUL Fremant — Chamber J 2819 Mar 23 89:08:41
Radiated Emissions 3-Meters
Project Number: 12727679
2 OSSOSO USSR SR €1 larrt : Harmboored THC
Config:EUT + Suppart Equipment
Mode :Ahove 1GHz Mid
S S Tested by: 10643
85
Feak Limit C(dBull/m)
75
s
~
B T o 1 e S &
@
a
~ Avg Limit (dBul/m2
55 3
55 -
4 3]
45} Q... o
L] O ———— ot
e
1 18 18
Frequency (GHz)
Range (G2 REU/UGY Ref/ftin  Del/fvg Mode Suzep Pte  #5wpa/Mode  Position Range (6Hz) FAW/VEL Ref/fttn  Det/fvg Mode Susep Ptz #Supa/Mode  Pozition
fbove 1GHz | ow. DAT Rev 9.5 11 Jon 2819

VERTICAL
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019

IC: 24839-WBRO0O1

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/ DC Filter Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0189 Fltr/Pad Corr PRE0182 Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) 055 (dB) (dB) 423 (dB) (dBuv/m) (dB)
(dB/m)
1 1.83 49.25 PK2 26.4 -26.1 0 1 50.55 - - 244 152 H
2 *2.745 45.33 PK2 29.4 -25.5 0 1 50.23 - - 74 -23.77 221 317 H
*2.745 38.37 MAv1 29.4 -25.5 1.29 1 44.56 54 -9.44 - - 221 317 H
3 1.83 54.28 PK2 26.4 -26.1 0 1 55.58 - - - - 144 108 \
4 *2.745 46.95 PK2 29.4 -25.5 0 1 51.85 - - 74 -22.15 141 106 \
*2.745 40.48 MAv1 294 -25.5 1.29 1 46.67 54 -7.33 - - 141 106 \
5 *8.236 374 PK2 38.4 -26.6 0 1 50.2 - - 74 -23.8 10 105 H
*8.234 27.62 MAv1 384 -26.6 1.29 1 41.71 54 -12.29 - - 10 105 H
6 *8.234 38.52 PK2 38.4 -26.6 0 1 51.32 - - 74 -22.68 293 120 \
*8.234 28.12 MAv1 38.4 -26.6 1.29 1 42.21 54 -11.79 - - 293 120 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019
IC: 24839-WBRO1

HIGH CHANNEL RESULTS

| ,‘EUL Fremant — Chamber J 2819 Mar 25 13:32:24
Radiated Emissions 3-Meters
Project Number: 12727679
185 Cllant :Warmboard INC
Config:EUT + Support Equipment
Mode :Ahove 16Hz_High
o S Tested by: 18649
B85
Peak Limit (dBul/m)
75
s
3
S 1SS NSNS S———
@
a
~ Avg Limit (dBulM/m)
55k
- W
35
L ————,.:: QB2 SE- Hibik
1 [Z] 8
Frequency (GHz)
Rarge (Bz) REUAVEY Ref/Attn  Det/Avg Mode Sumep Pis  #5wps/Mods  Fosition Rarge (6Hz) FELAVERU Ref/fttn  Det/fvg Mode Susep Pt=  #oupa/Mode  Fosition
114 INC-6dE)/3k  1G/18  PERK/Pir fug(ANS)  |B9msectfutol 981 HAWH B-3hdegs H F18 IMC-baf) 3B 8972 PESK/Fur fg(fMS) 1 dseclfuta) 18k MAWH B- %68degs H
FCC PartiSC 2.4GHz RSE.TST Rev 3.5 11 Jan 2819
| ,‘EUL Fremant — Chamber J 2819 Mar 25 13:32:24
Radiated Emissions 3-Meters
Project Number: 12727679
185 Cllant :Warmboard INC
Config:EUT + Support Equipment
Mode :Ahove 16Hz_High
T OSSOSO SNSRI Tested by: 18649
B85
Peak Limit (dBul/m)
75
e
3
R
@
o o
‘~ Avg Limit CdBuls/md
55 e o s
4 z &
a 9 9
Y S S —
35 ............................
L . ——-=ai s ,._. :
1 [Z] 8
Frequency (GHz)
Fange (5] EETOE Ref/Atin  Det/Fug Mode ) Fla  Fowpaifode  Fozition Rarge (G100 o Ref7Attn Dot/ fode Sueep Fiz  Foupa/Mode  Fasition
FCC Porti1S5C 2.4GHz RSE.TST Rev 9.5 11 Jon 26819

VERTICAL
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REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO0O1

RADIATED EMISSIONS

Marker Frequency Meter Det AF Amp/Cbl/ DC Filter Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE0189 Fltr/Pad Corr PRE0182 Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) 055 (dB) (dB) 423 (dB) (dBuV/m)
(dB/m)
1 *2.781 48.4 PK2 29.3 -25.5 0 1 53.2 - - 74 -20.8 232 252 H
*2.781 39.14 MAv1 29.3 -25.5 1.29 1 45.23 54 -8.77 - - 232 252 H
4 *2.78 47.17 PK2 29.3 -25.5 0 1 51.97 - - 74 -22.03 210 106 \
*2.781 38.31 MAv1 29.3 -25.5 1.29 1 44.4 54 -9.6 - - 210 109 \
2 *3.709 54.06 PK2 30.5 -33.1 0 1 52.46 - - 74 -21.54 316 129 H
*3.708 44.26 MAv1 30.5 -33.1 1.29 1 43.95 54 -10.05 - - 316 129 H
3 *4.636 50.34 PK2 33 -31.4 0 1 52.94 - - 74 -21.06 207 118 H
*4.635 39.69 MAv1 33 -314 1.29 1 43.58 54 -10.42 - - 207 118 H
5 *4.636 50.74 PK2 33 -31.4 0 1 53.34 - - 74 -20.66 254 240 \
*4.635 39.24 MAv1 33 -314 1.29 1 43.13 54 -10.87 - - 254 240 \
6 9.27 36.44 PK2 39.8 -24.4 0 1 52.84 - - 267 212 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019
IC: 24839-WBRO0O1

9.4.

WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

13 UL Fremant - Chamber J 2819 Mar 25 15:31:53
3 T T
| i RF Emissiaons
Project Number:12727679
e % Usrmboord INC
Config:EUT + Suppart Equipment
Mode :Below 38MHz_Worst Case
= | OUPRSPROPPIS: NORIPIPRS SOSPROI: SR JSMOS SV SO S0 SO NOSPURIPROSPRION: SOSPUPRE SIONOE SOt -{ Tested by: 18649
7Bl Peok Lihit CaBulymdi | i i
—
—
_ 5B T —
ul —\\\___ T
+ T —— | \“—-——.
5 3P 2 . WA
3 T
@ ——
o ——
18 B8
LRTAAPRCN HEN
-18 3 :
1 *&"M
-39 \; L SRS SURUUUPPRONS OO SUUUOE SUUUN UL N U SO SOOIt SOUTVRON SSPR SRRONE oo
W N LT A
- Wiy ‘:_-\ .
- : | :
- e | iy L
et S LT T S
BB 1 1 G 30
Frequency (MHz
Farge () Det/fg Mede Sues Pts #5upe/fode  Position Farge (T2} FEUAEY Fef/Rttn  Det/ivg ode Suep Pts  ¥ougasfode  Pasition
1:.BES-. 15 PEAK/Pur fuglRMS)  Bnsectfuto) 1Bk HAKH - s 1
20543 PEFK/Pur AgiRHS)  futo Tk W - 16ki-3eB)/ 30 BT/0 PEAK/Pur AvgifMS)  futo 1B HAM - 3degs
3:.49-1 PERK/Pur fugiRMS)  Auto Bl HAKH (S 16k(-3cB)/ I E1/B PEAK/Pur Avg(RMS)  Futo T M B-35Edegs
FCC 15.2A9 Below 38MHz .TST Rev 9.5 11 Jon 2819
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Margin Avg Margin Peak Margin Avg Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) Limit (dB) Limit (dB) Limit (dB) (Degs)
(dBuv) (ACF) 300m (dBuVolts) (dBuV/m) (dBuv/ (dBuV/m) (dBuVv/m
m) )
1 .01213 20.89 Pk 60 -28.5 -80 -27.61 65.91 -93.52 45.91 -73.52 - 0-360
4 .02643 8.21 Pk 58.3 -28.5 -80 -41.99 59.14 -101.13 39.14 -81.13 - - - - 0-360
5 .21616 14.46 Pk 56.3 -28.6 -80 -37.84 - - - - 40.92 -78.76 20.92 -58.76 0-360
Marker Frequency Meter Det Loop Antenna (ACF) Amp/Cbl (dB) Dist Corr 30m (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
2 73978 15.64 Pk 56.3 -28.5 -40 .44 30.23 -26.79 0-360
6 74166 15.36 Pk 56.3 -28.5 -40 .16 30.21 -27.05 0-360
3 1.17204 8.38 Pk 45.5 -28.4 -40 -14.52 26.25 -40.77 0-360

Pk - Peak detector
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REPORT NO: 127679-E1V2 DATE: APRIL 08, 2019
FCC ID: 2ASM7-WBRO1 IC: 24839-WBRO0O1

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
o Conducted Limit (dBuV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 t0 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
RESULTS
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019
IC: 24839-WBRO0O1

LINE 1 RESULTS

I?HU_ Fremant, CA CE Room 27 Mar 2819 14:32:52
o Conducted RFI Uoltoge
185 1 ame e Ut mhaard INC
EUT Config:EUT + Support Equipment
Test Uslt/Freq: 128/68
1= IUSSPPRRRNNN PPUOUURPSPPPOSS NOPUPIPOOOIOS SPPPPPRRNS FOTPPOOO NUROR NOSSRS SUOP VOO NENSSPSSSRRTPOOOOROTIOos SR Test By: 18649
51| SUUSPRURUN: HUUPUUSSRSPRIPRURN UEUPUPRIRHI SRUVPUUPH SUPRIPRE SRS NIPHIS PR SUUOE NOPIPRIORORINY
- BaAF T —e B S 5 S s s
: — -
a 58
2 {
B 36 s
T E\ 7 3 2 .
8 ot et N N Dol Bl o VoMY A VAT AV
]SSR OO bvueeoosfBOO N A =GN0 P00 1 R NOUOIS OO S g 4 )
a8
-5
15 1 J4
Freguency (MHz2
T O R ey o Ba o o T P FEUAEL i/t Datifvg Fode Sy Fir Sapetod Ll
FCC15 CF Closs B 158kHz-3AMHz Stepping . TST 38915 24 Feb 26816 Rev 9.5 26 Moy 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuv) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .59775 28.14 Qp 0 0 10.1 38.24 56 -17.76 = =
2 .59775 20.2 Ca 0 0 10.1 30.3 — - 46 -15.7
3 2.7735 17.11 Qp 0 1 10.1 27.31 56 -28.69 = =
4 2.77125 8.69 Ca 0 1 10.1 18.89 - - 46 -27.11
5 6.31275 14.26 Qp 0 2 10.2 24.66 60 -35.34 = =
6 6.3285 6.24 Ca 0 2 10.2 16.64 — - 50 -33.36
7 1.707 17.76 Qp 0 1 10.1 27.96 56 -28.04 = =
8 1.707 8.85 Ca 0 1 10.1 19.05 — - 46 -26.95
9 3.813 18.35 Qp 0 1 10.1 28.55 56 -27.45 - =
10 3.8265 8.81 Ca 0 1 10.1 19.01 — - 46 -26.99
11 8.3355 12.3 Qp 0 2 10.2 22.7 60 -37.3 - =
12 8.33438 3.99 Ca 0 2 10.2 14.39 — - 50 -35.61

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 127679-E1V2
FCC ID: 2ASM7-WBRO1

DATE: APRIL 08, 2019
IC: 24839-WBRO0O1

LINE 2 RESULTS

UL Fremont, CA CE Room

|28 27 Mar 2819 14:32:52
o Conducted RFI Uoltoge
185 1 ame e Ut mhaard INC
EUT Config:EUT + Support Equipment
Test Uslt/Freq: 128/68
1= IUSSPPRRRNNN PPUOUURPSPPPOSS NOPUPIPOOOIOS SPPPPPRRNS FOTPPOOO NUROR NOSSRS SUOP VOO NENSSPSSSRRTPOOOOROTIOos SR Test By: 18649
51| SUUSPRURUN: HUUPUUSSRSPRIPRURN UEUPUPRIRHI SRUVPUUPH SUPRIPRE SRS NIPHIS PR SUUOE NOPIPRIORORINY
E paF T ——i e e e £ S LTS S S
P
a 58
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r AW SN LY 19} ) .
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Freguency (MHz2
Rarge OF  FAUUR  Faf7Rtin  Det/ivg Motk T Pl Vepiodn Lokl P FAAEL i/t Datifvg ode Sy Fir Tl Ll
FCC15 CF Closs B 158kHz-3AMHz Stepping . TST 38915 24 Feb 26816 Rev 9.5 26 Moy 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
(MHz2) Readin Cables (dB) Reading Part 15 Margin Part 15 )Margin
g C2&C3 dBuv Class B (dB) Class B (dB)
(dBuv) QP Avg
13 59775 25.82 Qp 0 0 10.1 35.92 56 -20.08 = =
14 59775 15.47 Ca 0 0 10.1 25.57 - - 46 -20.43
15 1.14225 14.83 Qp 0 1 10.1 25.03 56 -30.97 = -
16 .8655 4.78 Ca 0 0 10.1 14.88 - - 46 -31.12
17 2.29425 12.42 Qp 0 1 10.1 22.62 56 -33.38 = =
18 2.2785 3.65 Ca 0 1 10.1 13.85 — - 46 -32.15
19 4.31475 10.37 Qp 0 1 10.1 20.57 56 -35.43 = =
20 4.3125 2.1 Ca 0 1 10.1 12.3 - - 46 -33.7
21 7.854 7.61 Qp 0 2 10.2 18.01 60 -41.99 = =
22 7.8675 .85 Ca 0 2 10.2 11.25 — - 50 -38.75
23 27.93075 6.61 Qp 1 4 10.5 17.61 60 -42.39 = =
24 27.93075 4.14 Ca 1 4 10.5 15.14 — - 50 -34.86

Qp - Quasi-Peak detector
Ca - CISPR average detection
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